Effect of ACTH on steroidogenic enzymes in guinea pig fasciculata-glomerulosa cells: changes in activity and mRNA levels.
Adrenocorticotropin (ACTH) is known to exert an acute effect on adrenal steroidogenesis as well as long-term effects by regulation of gene expression. In order to further study the long-term action of ACTH, guinea pig fasciculata-glomerulosa (FG) cells in primary culture were treated for up to 72 h with ACTH. The effects of this treatment on steroid secretion, enzyme activity and mRNA levels for steroid enzymes were measured. While the rate of 17-deoxy C-21 steroid secretion decreased over the 72-h period of incubation with ACTH, the 17-hydroxy C-21 steroid secretion rate remained constant for the first 24 h of incubation and declined thereafter; the rate of 4-ene C-19 steroid secretion increased over the 72-h incubation period. ACTH treatment increased 17-hydroxylase and 17,20-lyase activities and the maximal stimulation was reached after 48 h. In contrast, the activity of 21-hydroxylase (P450c21) steadily declined over the 72-h incubation period. ACTH also caused an increase in mRNA levels for P450c21, 17-hydroxylase and 17,20-lyase (P450c17), 3 beta-hydroxysteroid dehydrogenase 4-ene-5-ene-isomerase (3 beta-HSD) and cholesterol side-chain cleavage enzyme (P450scc). The maximal stimulation for the four mRNAs was observed after 18 h of incubation with ACTH, decreasing afterwards except for P450c17 mRNA levels which remained elevated over the 72-h incubation period. Despite the increase in mRNA levels for 3 beta-HSD and P450c21, no increase in their respective enzyme activities was observed and 21-hydroxylase activity even declined over the 72-h incubation period with ACTH, thus suggesting that mechanism(s) other than gene expression alone regulate steroid secretion in FG cells. In conclusion ACTH caused major changes in steroid distribution due to increased 17-hydroxylase and 17,20-lyase activities and decreased 21-hydroxylase activity in FG cells in culture. Moreover, our data revealed major differences in the induction of mRNAs for steroidogenic enzymes and their activities following ACTH treatment.